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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize good handling property and 
increase the memory capacity by attaching a semiconductor 
element constituting a memory into recesses on front and back 
sides of a wiring board and covering the semiconductor element 
with an insulating resin. 

SOLUTION: A semiconductor device 1 has a rectangular wiring 
board 2 ( and an upper side electrode 3 and a lower side electrode 
4 provided on front and back sides of the wiring board 2. The 
upper side electrode 3 and the lower side electrode 4 are 
electrically connected with each other via a lateral side electrode 
5. Thus, the upper side electrode 3 and the lower side electrode 4 
are vertically overlapped in a perspective view, and form 
electrodes of the same function. Also, semiconductor elements 
1 4a, 1 4b made of memory elements are fixed on recessed front 
and back surfaces of the wiring board 2, respectively, and the 
upper side electrode 3, the lower side electrode 4 and the lateral 

side electrode 5 as lead-out terminals of the semiconductor elements 14a, 14b are commonly used by 
these semiconductor elements. Therefore, the memory capacity is increased: Since the semiconductor 
element is embedded in the recess of the rigid ; wiring board 2 and covered with; resin, good handling 
property of the semiconductor device 1 is realized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The connecting means which connects electrically the external electrode which is prepared in 
the wiring substrate of the multilayer structure which prepared the hollow which became depressed at 
least one step in the center of a front rear face, the semiconductor device fixed to the hollow on the 
rear face of front of said wiring substrate, respectively, and the front rear face of said wiring substrate, 
and is connected with predetermined internal wiring, and the electrode of said semiconductor device, 
said internal wiring or an external electrode, and the semiconductor device which are characterized by 
to have the closure object of wrap insulation for said semiconductor device. 

[Claim 2] The electrode which said semiconductor device consists of a memory device, and the top- 
face lateral electrode and inferior^surface-o^tongue lateral electrode of said wiring substrate lap up 
and down in fluoroscopy, and laps mutually is a semiconductor device according to claim 1 characterized 
by being the electrode of the same function. 

[Claim 3] Said semiconductor device is a semiconductor device according to claim 2 characterized by 
being constituted so that it may become the structure which can be piled up one by one and the top- 
face lateral electrode of a lower semiconductor device and the inferiot^surface-of-tongue lateral 
electrode of a upside semiconductor device may be electrically connected by piling up. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semiconductor device, especially an LCC (Leadless- 

chip carrier) mold semiconductor device. 

[0002] 

[Description of the Prior Art] The semiconductor device is built into the circuit board by multistage in 
order to attain large capacity-ization of the memory included in electronic equipment. For example, the 
example by which the multistage pile of the semiconductor device of TCP structure is carried out to 
issue and P181 on Nikkei Business Publications issue "VLSI packaging technical (below)" May 15, 1993 
is indicated. Moreover, the example which the semiconductor chip (SUTATIKU RAM) which attached the 
lead to the front rear face of the module substrate of a dual in-line form has put on multistage, 



respectively is shown in JP.64-1269.A. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to attain large capacity-ization of memory, the 
semiconductor device is mounted in module substrates, such as the circuit board, in piles multistage. 
However, the semiconductor device of TCP structure or the structure which attached the lead to the 
semiconductor chip is not strong, and is dealt with, and its sex is bad. 

[0004] The purpose of this invention has good handling nature, and it is to offer the semiconductor 
device which can attain enlargement of memory space. 

[0005] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0006] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

[0007] (1) It has the closure object (resin) of wrap insulation for the connecting means which connects 
electrically the external electrode which is prepared in the wiring substrate of the multilayer structure 
which prepared the hollow which became depressed at least one step in the center of a front rear face, 
the semiconductor device fixed to the hollow on the rear face of front of said wiring substrate, 
respectively, and the front rear face of said wiring substrate, and is connected with predetermined 
internal wiring, and the electrode of said semiconductor device, said internal wiring or an external 
electrode, and said semiconductor device. Said semiconductor device consists of a memory device, and 
the electrode which the top-face lateral electrode and inferior-surface-of-tongue lateral electrode of 
said wiring substrate lap up and down in fluoroscopy, and laps mutually is the electrode of the same 
function. Said semiconductor device is constituted so that it may become the structure which can be 
piled up one by one and the top-face lateral electrode of a lower semiconductor device and the inferior- 
surface-of-tongue lateral electrode of a upside semiconductor device may be electrically connected by 
piling up. 

[0008] According to the means of the above (1), since it has structure which attached the 
semiconductor device which constitutes memory, respectively in the hollow on the rear face of front of 
the wiring substrate object which made the wiring substrate of (a) plurality rival, and covered the 
semiconductor device by insulating resin, memory space can offer a strong large semiconductor device. 
[0009] (b) Since it is constituted so that the electrode with which a semiconductor device serves as 
structure which can be piled up one by one, and a lower semiconductor device and a upside 
semiconductor device correspond by piling up may be connected, superposition mounting can attain 
large capacity-ization of memory. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. In addition, in the complete diagram for explaining.the. gestalt of 
implementation of invention, what.has the same function attaches the same sign, and explanation of the 
repeat is omitted. 

[001 1] The sectional view in which drawing 1 shows the semiconductor device of 1 operation gestalt of 
this invention, the top view of the semiconductor device in the condition that drawing 2 cut and lacked a 
part of this operation gestalt, and drawing 3 are the top views of the wiring substrate in which the 
wirebonding condition in manufacture of the semiconductor device of this operation gestalt is shown. 
[0012] The example which applied this invention to the LCC mold semiconductor device which 
constitutes memory from this operation gestalt is explained. In appearance, the semiconductor device 1 
of this operation gestalt has the top-face lateral electrode 3 and the inferior-surface-of-tongue lateral 
electrode 4 which were prepared in the front rear face of the rectangle tabular wiring substrate 2 and 
this wiring substrate 2, as shown in drawing 1 and drawing 2 . Moreover, said top-face lateral electrode 3 
and the inferior-surface-of-tongue lateral electrode 4 are electrically connected through the side-face 
lateral electrode 5. Therefore, in the semiconductor device 1 of this operation gestalt, the electrode 



' which the top-face lateral electrode 3 and the inferior-surface-of-tongue lateral electrode 4 lap in the 
upper and lower sides in fluoroscopy, and laps mutually is the electrode of the same function. 
[0013] Said wiring substrate 2 consists of a glass epoxy group plate, and consists of an insulating 1st 
glass epoxy plate 10 and frame-like 2nd glass epoxy plates 11a and 11b stuck on the front rear face of 
said 1st glass epoxy plate 10. Therefore, the center of a front rear face of the wiring substrate 2 serves 
as structure which became depressed one step. 

[0014] As shown in drawing 1 thru/or drawing 3 , the wiring (internal wiring) 12a and 12b of a 
predetermined pattern is formed in the front rear face of said 1st glass epoxy plate 10. The outer edge 
part which extends on the edge of the 1st glass epoxy plate 10 of the internal wiring 12a and 12b is 
seen in fluoroscopy, and laps with said top-^face lateral electrode 3 and the inferior-surface-of-tongue 
lateral electrode 4. And the outer edge part of the internal wiring 12a and 12b is electrically connected 
to the side— face lateral electrode 5 electrically connected with said top-face lateral electrode 3 and 
inferior-surface-of-tongue lateral electrode 4. Moreover, the internal wiring 12a and 12b serves as a 
pattern which sees in fluoroscopy and laps mutually. 

[0015] Moreover, the component fixed hollows 13a and 13b for fixing a semiconductor device by seat 
GURI are formed in the center of said 1st glass epoxy plate 10. Thereby, the center of a front rear face 
of the wiring substrate 2 has two-step hollow structure. 

[0016] The semiconductor devices 14a and 14b which constitute a memory device through the 
adhesives which are not illustrated, respectively are being fixed to said component fixed hollows 13a and 
13b. A part for the electrode which said semiconductor devices 14a and 14b do not illustrate, and the 
toe of the internal wiring 12a and 12b is electrically connected with the conductive wires 15a and 15b. 
[0017] Moreover, into the part by which the front rear face of said wiring substrate 2 became depressed, 
insulating resin (closure object) 16a and 16b is embedded, and semiconductor devices 14a and 14b and 
Wires 15a and 15b are closed into it. The front face of Resin 16a and 16b is the front face on the rear 
face of front of the wiring substrate 2, the flat surface of abbreviation identitas, and the flat surface that 
becomes. Consequently, the closure of the two semiconductor devices 14a and 14b will be carried out 
with the package which consists of a wiring substrate 2 and resin 16a and 16b. 

[0018] The semiconductor device of this operation gestalt serves as a thin shape and small structure. 
For example, a semiconductor device 1 serves as die length of 16.1mm, width of face of 9.6mm, and 
height of about 1.2-1. 5mm. 

[0019] Since the semiconductor devices 14a and 14b which consist of a memory device, respectively 
are fixed to the front rear face at which said wiring substrate 2 became depressed and the 
semiconductor device 1 of this operation gestalt becomes common [ the external cash-drawer terminal 
(the top-face lateral electrode 3, the inferior-surface-of-tongue lateral electrode 4 side-face lateral 
electrode 5) of each semiconductor devices 14a and 14b ], memory space will become high. That is, 
memory space will have twice as many memory space as the semiconductor device which contained the 
single semiconductor device. . 

[0020] Since the semiconductor device 1 of this operation gestalt is built in in the hollow of the strong 
wiring substrate 2 and is covered by Resin 16a and 16b, it serves as strong structure and becomes good 
[ handling nature ]. 

[0021] The semiconductor device 1 of this operation gestalt prepares a seat GURI part in the 1st glass 
epoxy plate 10 of the wiring substrate 2, and since it serves as structure which fixes semiconductor 
devices 14a and 14b to the seat GURI part, height serves as thickness of the wiring substrate 2, and it 
serves as thin structure. 

[0022] Although use with an item is also possible, since the semiconductor device 1 of such this 
operation gestalt serves as an electrode of the same function, it can also use for a multilayer two or 
more electrodes with which the top-face lateral electrode 3 and the inferior-surface-of-tongue lateral 
electrode 4 lap in the upper and lower sides in fluoroscopy, and lap mutually in piles. 
[0023] That is, drawing 4 is the laminating mold semiconductor device 21 which connected two 
semiconductor devices 1 in piles through solder 20 by the electrode section. This laminating mold 



semiconductor device 21 can increase memory space by 4 times as compared with the semiconductor 
device incorporating a single semiconductor device. 

[0024] Said laminating mold semiconductor device 21 is SIMM (Single in-line memory module), as shown 
in drawing 5 . Two or more mounting is carried out together with the front rear face of a substrate 22. 
i.e., a memory module substrate. When the single laminating mold semiconductor device 21 is mounted in 
the memory module substrate 22 from the semiconductor device 1 of this operation gestalt serving as 
die length of 16.1mm, width of face of 9.6mm. and height of about 1.2-1. 5mm, and having height of the 
one half of the usual SO J mold semiconductor device, even if the mounting volume is the same, memory 
space increases also 4 times. Thereby, the memory space of SIMM can be increased by leaps and 
bounds. Since the laminating mold semiconductor device 21 also has strong structure, handling nature is 
good and becomes easy [ the inclusion to the memory module substrate 22 ]. 
[0025] Drawing 6 is the sectional view showing the condition of having mounted the semiconductor 
device 1 of this operation gestalt between substrate 25a of the pair of a memory card, and 25b. The 
wiring 26a and 26b of a predetermined pattern is formed in the inside of Substrates 25a and 25b. The 
top-face lateral electrode 3 and the inferioi-surface-of-tongue lateral electrode 4 of a semiconductor 
device 1 are electrically connected to said wiring 26a and 26b through conductive jointing materials for 
corrugated fibreboard, such as solder which is not illustrated. In this example, memory space becomes 
twice as compared with the case where an SOJ mold semiconductor device is incorporated. Moreover, 
since the semiconductor device 1 of this operation gestalt has strong structure, its handling nature is 
good and tends to incorporate it between substrate 25a of a pair, and 25b. 

[0026] Although invention made by this invention person above was concretely explained based on the 
operation gestalt It cannot be overemphasized that it can change variously in the range which this 
invention is not limited to the above-mentioned operation gestalt, and does not deviate from the 
summary. If it is in a semiconductor device 1 as shown in drawing 7 In the wiring substrate 2, it 
considers as the structure of preparing 2nd glass epoxy plate 11b only in the inferior-surface-of-tongue 
side of the 1st glass epoxy plate 10. Semiconductor device 14a is fixed to component fixed hollow 13a 
by seat GURI prepared in the center of a top face of said 1st glass epoxy plate 10. It is good also as 
structure which carried out bonding of the semiconductor device 14b which has the bump electrode 30 
in the rear-face side of the 1st glass epoxy plate 10 to wiring 12b with face down structure. 
[0027] Moreover, on the top face of the 1 st glass epoxy plate 10, a part for the toe of wiring 12a (in this 
example, it becomes the top-face lateral electrode 3) is connected with the electrode of semiconductor 
device 14a by wire 15a. In this case, since wire 15a projects rather than the top face of the 1st glass 
epoxy plate 10, wrap resin 16a projects and (lobe 31) carries out semiconductor device 14a and wire 15a. 
In this invention, since a semiconductor device 1 serves as structure whose pile is possible, sufficient 
hollow 32 to enter is formed in 2nd glass epoxy plate 11b stuck on the inferior-surface-of-tongue side 
of said 1st glass epoxy plate 10 for said lobe 31 for example, of seat GURI. 

[0028] Also in this operation gestalt, increase-ization of memory space can.be.attained. by making 
common the external terminal 3 of the semiconductor devices 14a and 14b which consist of two 
memory devices, i.e., a top-face lateral electrode, the inferior-surface-of-tongue lateral electrode 4,. and 
the side-face lateral electrode 5. Also in this structure, since the closure object of the two 
semiconductor devices 14a and 14b is carried out by the strong wiring substrate 2 and Resin 16a and 
1 6b, its handling nature is good. 

[0029] Drawing 8 is the sectional view showing the semiconductor device 1 of other operation gestalten 
of this invention. Two semiconductor devices 14a and 14b in which this operation gestalt is included are 
not necessarily a memory device. That is, the external drawer terminal of semiconductor device 14a by 
the side of the top face of the 1st glass epoxy plate 10 serves as the top-face lateral electrode 3 by 
the side of the top face of the wiring substrate 2, and the external drawer terminal of semiconductor 
device 14b by the side of the inferior surface of tongue of the 1st glass epoxy plate 10 serves as the 
inferior-surface-of-tongue lateral electrode 4 by the side of the inferior surface of tongue of the wiring 
substrate 2. Multichip-ization can be attained with this operation gestalt. Consequently, multi- 



1 functiorialization of a semiconductor device 1 can be attained. 
[0030] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated in this application is explained briefly. 

[0031] (1) It becomes strong structure and handling nature becomes good from having structure which 
attached in the hollow on the rear face of front of a wiring substrate object the semiconductor device 
which constitutes memory, respectively, and covered the semiconductor device by insulating resin. 
[0032] (2) Since it has structure which attached in the hollow on the rear face of front of a wiring 
substrate object the semiconductor device which constitutes memory, respectively, increase of memory 
space can be aimed at. 

[0033] (3) Since it is constituted so that the electrode with which a semiconductor device serves as 
structure which can be piled up one by one, and a lower semiconductor device and a upside 
semiconductor device correspond by piling up may be connected, superposition mounting can attain 
large capacity-ization of memory. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the semiconductor device of 1 operation gestalt of this 
invention. 

[Drawing 2] It is the top view of the semiconductor device in the condition of having cut and lacked a 
part of this operation gestalt. 

[Drawing 3] It is the top view of the wiring substrate in which the wirebonding condition in manufacture 
of the semiconductor device of this operation gestalt is shown. 

[Drawing 4] It is the sectional view showing the condition of having put the semiconductor device of this 
operation gestalt on multistage. . 

[Drawing 5] It is the side elevation showing the condition of having mounted two or more, semiconductor 
devices of this operation gestalt in the memory module substrate, multistage. 

[Drawing 6] It is the sectional view showing the condition of having mounted the semiconductor device 
of this operation gestalt between the substrates of the pair of a memory card. 

[Drawing 7] It is the sectional view showing the semiconductor device of other operation gestalten of 
this invention. 

[Drawing 8] It is the sectional view showing the semiconductor device of other operation gestalten of 
this invention. 
[Description of Notations] 

1 [ — Inferior-surface-q-Ptongue lateral electrode, ] — A semiconductor device, 2 — A wiring 
substrate, 3 — A top-face lateral electrode, 4 5 — A side-face lateral electrode, 10 — The 1st glass 
epoxy plate, 11a, 11b — The 2nd glass epoxy plate, 12a, 12b — Internal wiring, 13a, 13b — A 
component fixed hollow, 14a, 14b — Semiconductor device, 15a, 15b [ — A laminating mold 



semiconductor device, 22 / — A memory module substrate, 25a, 25b / — A substrate 26a, 26b / — 
Wiring, 30 / — An electrode 31 / — A lobe 32 / — Hollow. ] — A wire, 16a, 16b — Resin, 20 — Solder, 
21 
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[0 0 2 3] i-&:b*>, l4li2o<D^pi 1 Srlg 
Sl2itfc5. r©«Ji3!^{*jBE|12 l tt. 

[00 24] mt&mmm*m&mm 2 1 fc£ 

HI 5 t^7F"t~ .£ 5 . S I MM (Single in-line memory 
module) g-Jg. -T4^*>> ^ y 2 2 

111 ft$16. ,lmm > .S9., 6mm„S$l. 2~ 
1. jBmmafttftU, il#©SG V jS^^SB<0^ 

f21 ?t^^!J*v' ; l-;v1K2 2lcHgLfcS^, H 

ftfcJMJ, .S.I MMW^^-ySiSrfftgiWt-li^^-yrS 

r t *s?* s. awa^ffs* 2 1 1 ss4«£ t * 

[00 2 5] 06 tt*HtS^SI©^^^« 1 * y 
*-KO-#OS*2 5a, 2 5 bfflKH&LfcJiKJgilr 
5jH-»rE0"C;fe3o S4S2 5 a , 2.5 bCDrtffiKH 

^<OEM;2-6 a , 2 6 b^'ltb^t^S. ¥ 
»#3SS 1 ©±M!l&ffi 3 *5itJ ! Tffiffl!Jm@4 lii* L 
30 4v^H*|t©#*ttS5*«-*^U-r1IWaiffi»2 6 a, 2- 
■6bKljSttK1fiBSnr^4. COflyCH:, SOJS 
^**Se«*li*iiA/«*fr»!:ib«? tt^t y <g »te 2 

fff t fc 5 . * *: . . <d mmfr&vt i tt^ h tarn 

tg 2 5 a , 2 5b RIKlja^i&^gVV, 
[00 2 6] «4^W8W#fcJ:o-CiiC*^fc«»S:Sei(fi 

X«2^*s^T, fl^^x^Sl OWTfEffl'Jfc: 
c0^2^f7A ;t 'K :3 r->tS 1 1 b&Wttf&ffimt U BU 
1 ^7^3i^.v'tS 1 OcoJiffi^titgttfcJli/ y 
J: 5 ST-BSS^ 1 3 a (c^^T- 1 4 a U5e 
L, SI ^y^at^^v-tS 1 0C0*ffi{RHw/<>'7 f fl;@3 
0 4r#i"5^#*^l 4 bSrifii^l 2 bJd7^-l'^^ 

[0 0 2 7] Si ^7^3caK*^*l 0©llf 
tt, i|£3W*s*T-l 4 aCDH^tia^l 2 a (^C0^T*(i 
so ±ffiftijmiS 3 t & -5) cOrt^^S: 17 -V l 5 a T't^igc 



ftBfl ¥9-107067 



(4) 



L-C*)-5c Z.<Dm&, 1 5 a figll #7*^* 

v4£l 0<D±ffi.fc!9 t,^m-T5r irtf>ib> ¥3£#3t^l 
4 5 a £®5 Uv'Vl 6 a li^ffl (^WSB 

3 1) -T5. *3BWett, **flsaS«ll4W*aiaa5-(f 

[o o 2 8] ^mmmm^^^xh. zmt^vm* 

frbteZ iMWfiHT- 14a, 14b "t"**? 

±s(H«tt3, TmmmM4,-mmmnM5*&& 

^jg»d*5^Tt>, 2 0©fi|flc|^14a,.14b(i > 
S@ftia>glS*5 2 t ^yi 6 a, 1 6 blCioT^lh 

[0 0 2 9] 08 li*^PJ(D{lil^|IJ£^^©^^B 

2o©^Mfl4a, 1 4 btt^^yS^^fiPSb 

"t-fcfrfc* Sli #7*^jK=*-v4£1 oo±ffi(il© 

a ©*tt§| tti^flffijR£« 2 OiffiftiJ 
<D±ffiMWM 3 1 4 9 , ^ i #9 *^#=*- 1 0 ©T 
Ifflg©^JMMC?- 14b ©*tt9l Hitt?tti!lSl££ 2 CD 
Tffifl©Tffi«ti4ii!t5. *Sat»ttTtt, -r^f 

[00 3 0] 

[0 0 3 1 ] ( 1 ) BiBU6«flE'©«*a5©tt*fc-tive 
ft* * U Sr«rfW5i|y»**^-«:«i 9 ft It, a>o¥3l# 

b. M**iti:*9, tt9*VM4#A#i:*5. 
[0 0 3 2] (2.) Sfe£Ktt©&Ka©a&K:*:ivP 
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tit * y Sr*j«i-5*»*i|f-T-*» 9 4o 

[0033] (3) ¥*{*«*f±«&«'tas::£#-c# 
5«J6i:«i9» J: oTT»©*N*fMSIli: 

[mi] *»Wo-IIJ(S»fflloi|t*{«S11Sr*-f-WfaiH 

T-fcS. 

[m 2 ] *sat»tto-«Bfr«i 9 *^fc#«©¥iiMfiHt 

[0 3] ^mmmm<o^m^m<omm^fi>^-{^ 

tils? 4 V^ttftSr^-f EUastRO^ffiBI-C*)*. 
[B4] ^at»tt©i|i»frl!t11*#«K:aiafc«Ml*r 

«t*i»ic*«s^"Lfc*iiB**-r'ffl0iiiia-c*>5. * 

m 6 ] *&tt»ffi©¥*#£tB*;t * D #- K©-# 

m-e*)5 0 • ■' 

[HI 8] >^H©ffi©?ttt^tt©^flEK|E*art-«ra 

[^•g-CDSftBJ] 

l-^mw&m. s-±miKmM. 4- 

1 1 a, 11 h-'-&2 $7 X^tf^'slSsL; 1 2 
a , .1 2 b-rtSFBEitft, 13 a, 1 3 b -Sf^BJfcS! 
^■14a, Hb-ffM^ 15 a, 15b-!7 
-fir, 16a, 16b-U^/> 2 0-¥H> 2 1-« 
SS^^fi, 2 2 * y *^a-/HE«» 2 5 
a, 2 5b-SK, 2-6 a, 2.6b-Ei> 3 0— « 

3 1 - 3 2-.-S*. 
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